Although fruit tree phytoplasmas were studied since 1999 in Turkey, there have been very limited studies and records on stone fruit tree phytoplasmas. The main symptoms on apricot, plum, peach and almond were chlorosis between veins, off season flowering and fruiting as a result of early bud breaking, longitudinal leaf rolling and quick die-back. More than 500 cultivated and wild Prunus plants in or nearby germplasm nurseries and commercial orchards during 2002-2009 were tested by using universal primers P1/P7 and fU5/rU3 for direct and nested PCR, respectively. Amplification products were digested with the RsaI and SspI enzymes. The average incidence of 'Candidatus Phytoplasma prunorum' was detected as 10.19%. The most infected stone fruit species were apricot and plum fallowed by almond and peach. No phytoplasma was found in cherries and wild Prunus species yet.
Introduction
Turkey is the center of wide range of fruit trees cultivation because if its environmental conditions. Most of the fruit species like apricot, apple, plum and cherries are indigenous to the area. 'Candidatus Phytoplasma prunorum' associated with of European stone fruit yellows (ESFY) disease is the quarantine phytoplasma infecting trees of the Prunus genus worldwide (Seemüller and Schneider, 2004) . It causes serious economic losses in cultivated Prunus species. Susceptible young apricot and plum trees infected with 'Ca. P. prunorum' die quickly within 1-2 years after inoculation, and the pathogen also causes yield and quality losses on trees older than five years (Nemeth, 1986) . Recently some phytoplasmas-like symptoms such as off-season flowering, deformation and rolling of the leaves, reduced yield, reddening of leaves and decline on apricot, plum and almond were observed in both germplasm and commercial orchards located main fruit growing regions, such as Meditarranean, Marmara and Aegean. The first report of ESFY symptomatology in Turkey was reported by Çağlayan and Gazel (1999) and then molecular identification studies were performed by different workers (Jaraush et al., 2000; Çağlayan et al., 2004; Sertkaya et al., 2005; Ulubaş et al., 2006) . The objective of the present study was to determine the incidence of 'Ca. P. prunorum' mainly in mother blocks, nurseries and commercial orchards in several stone fruit growing regions of Turkey during 2002-2009.
Materials and methods
Surveys were carried out during 2002-2009 in mother blocks, nurseries, commercial orchards and wild Prunus plants in several stone fruit growing regions of Turkey (Meditarranean, Marmara and Aegean regions). More than 500 cultivated and wild Prunus species were collected for PCR-RFLP analyses. Total DNA was extracted from one gram of fresh leaf midribs and phloem tissue of branch by using chloroform/phenol procedure (Prince et al., 1993) . Samples were resuspended in TE buffer [10 mM Tris-HCl, 1 mM EDTA, (pH 8.0)] and diluted to adjust the final concentration of 20 ng/µl. The universal primers for phytoplasma detection, P1/P7 (Deng and Hiruki, 1991; Smart et al., 1996) were used in the first step, amplifying one fragment of about 1800 bp in length. The second step was performed with the fU5/ rU3 specific primers (Lorenz et al., 1995) . All obtained amplicons were subjected to the RFLP analysis with RsaI, SspI (MBI, Fermentas, GmbH, Germany). The digested products were analyzed by electrophoresis using 2% agarose gel and stained with ethidium bromide, DNA bands were photographed under UV light.
Results and discussion
Symptoms typical of ESFY infection were observed mainly on apricot and plums. The main symptoms on apricots were off season flowering in winter and leaf rolling whereas decline was most obvious symptom on plums (Figure 1) . High correlation between early bud break symptoms on apricots and phytoplasma detection by PCR is already reported by Laimer et al. (2001) and Jarausch et al. (2008) . Fragments of the expected size (850 bp) were amplified both from symptomatic and asymptomatic plants and also positive controls, but were not produced from healthy samples or water used as negative controls (Figure 2 ). Patterns obtained from RFLP of amplified sequences from phytoplasma infected trees were indistinguishable from each other, and were identical to those of the ESFY phytoplasma strain (Figure 3) . The overall incidence of phytoplasma infection in tested samples was 10.19%. However 35.89% of samples from germplasm orchards was infected by 'Ca. P. prunorum' whereas disease incidence was 5.55% in commercial orchards. Highest infection rate was found in apricot (12.65%), followed by plum trees (11.60%), almond (5.74%) and peach (2.43%). No phytoplasma was found in cherries and wild Prunus species yet. The high incidence of 'Ca. P. prunorum' in germplasm orchard can be taken as an indication that imported plant material is largely responsible for its introduction in the country. Since there is no established certification programme for fruit trees in Turkey, the propagation of the infected trees might cause increased infection in the future. Figure 2 . Nested PCR amplification of phytoplasma ribosomal DNA from symptomatic apricots (84, 88, 101, 107, 108, 112); plums (94, 96) ; almond (98); peach (99) and water control, using the universal primers P1/P7 followed by the specific primers fU5/rU3. M: Marker marker, #SMO331 (MBI Fermentas), positive controls: (PD: pear decline, AP: apple proliferation, ESFY: European stone fruit yellows). Our survey carried out for several years showed that the ESFY pathogen is widely spread in all important stone fruit growing regions of Turkey. All cultivated stone fruit species were found infected but Prunus armeniaca is the most affected species as reported before (Jarausch et al., 2008) . Prunus species with no typical phytoplasma symptoms were also often found infected by phytoplasma. This observation imply that the latent infections in nurseries and orchards can play important role for spreading of ESFY phytoplasma and associated disease in Turkey.
